A 5-year-old castrated male cat was first presented on January 31, 1964 with the history of listlessness, loss of appetite and general malaise of one week's duration. Temperature was normal and no enlargement of lymph nodes, liver or spleen was observed. Examination of blood indicated leukopenia with a normal differential except for one blast cell. There was a severe normochromic anemia with anisocytosis. Many erythrocytes contained stippling and Howell-Jolly bodies. Other inclusion bodies were observed and staining at a later date revealed the cells containing these to be siderocytes. A few nucleated erythrocytes were also present. Platelets appeared reduced but morphologically normal. A tentative diagnosis of hemobartonellosis was made although no unequivocal Haemobartonallae organism was seen. Betsolan@ (Glaxo-Allenbury's) 1 mg and VitronB (Moore-Thompson-Clinger) 1 ml were injected intramuscularly. Achromycin@ (Lederle) 100 mg daily and also HemaviteB (Saunders) 1 tablet twice a day were given orally. The cat was readmitted 12 days later in a moribund condition and was humanely killed on the following day. Blood samples were taken prior to and on the day of euthanasia.
Gross Pathology
A right popliteal lymph node was enlarged, rounded and firm and on cut surface was smooth. The kidneys were pale and the capsule stripped easily. The spleen was irregular with rounded edges and measured 7 cm in length and 2 cm at the greatest diameter. The liver was light khaki colored but appeared otherwise normal. The other abdominal organs were unremarkable.
The lungs were congested but no consolidation was observed. Several of the anterior mediastinal and bronchial lymph nodes contained hemorrhagic areas and appeared somewhat enlarged. Other tissues and organs appeared grossly normal.
His topathology
There was a reticulo-endothelial hyperplasia in the popliteal lymph node with infiltration of neutrophils. Fatty change in the venal tubules seemed excessive but the kidneys were otherwise normal. There were fewer mature lymphocytes in the splenic follicles than are normally seen. The sinusoids were well distended and contained normal numbers of red cells. Nucleated red cells were fairly abundant. Blast forms were numerous but were difficult to positively identify as to type. Bizarre mitotic figures were seen.
The anterior mediastinal lymph nodes were congested and in one there was an area of hemorrhage in the medulla. Many alveoli in the lungs contained a pink staining homogeneous precipitate and small collections of inflammatory cells, principally polymorphonuclear leucocytes. The occasional bronchi contained a similar inflammatory exudate. These changes in the lung probably represented an acute terminal pneumonia. Many hepatic cord cells contained a light golden brown granular material that reacted to iron stains. A similar pigment was observed in a few cells in the spleen and the anterior mediastinal lymph nodes. There were scattered clusters of small groups of cells in the liver that were recognizable as members of the erythroid series and were considered to maidy represent extramedullary hematopoiesis although the occasional abnormal form was seen. In addition solitary cells of the erythroid series were seen in the sinusoids throughout the entire liver parenchyma. Binucleated forms were observed among these as were cells with abnormal mitotic figures.
The bone marrow was hypercellular and devoid of fat. The sinusoids were collapsed or contained a few red cells. The marrow thus appeared as a solid sheet of cells. There was a maturation arrest that seemed to affect all lines for very few well differentiated cells were present. The greatest percentage of cells were immature forms. No attempt was made however, to classify cells in the bone marrow sections, Remarks pertaining to cell classification are derived solely from studies of bone marrow smears.
Hematology
Examination of the blood indicated that marked change had taken place since the first admission. Immature granulocytes and numerous nucleated erythrocytes including very early stages were seen ( Fig. 1 ). Platelets were considerably reduced, but reticulocytes were within normal range. Siderocytes were demonstrated by the Prussian blue reaction and some iron positive material was also found in the occasional prorubricyte. Osmotic fragility of the erythrocytes was increased.
Examination of bone marrow smears indicated a cellular marrow with great activity in the erythroid series. This series contained the abnormal cells and the description that follows applies to them.
Cells classified as rubriblasts appeared to be very early erythroid precursors varying in size (15p-25p), staining intensity and amount of cytoplasm with nuclear chromatin appearing fine and resembling in many a megaloblastic pattern (Figs. 2 and 3). One to 2 large round nucleoli were present. Some rubriblasts had an eccentric or irregular nucleus and there were cells with relatively pale cytoplasm and a heavy basophilic outer rim. Prorubricytes resembled closely the above cells in nuclear pattern, although they were somewhat smaller and the majority had intensly basophilic cytoplasm. The occasional cell had staining qualities suggestive of early hemoglobin formation ( Fig. 3) .
Most rubricytes were recognizable as such with maturing cytoplasm and a clumpy chromatin. However many cells were seen that possessed the overall qualities of rubricytes but still contained a nucleolus. These were much more mature than prorubricytes and were classified as rubricytes in spite of the nucleolus ( Fig. 3) . The occasional metarubricyte had a pyknotic and bizarre nucleus but the majority were not very atypical. Abnormal mitotic figures were present in all phases of development. The comparative resemblance in morphology and tinctorial characteristics of these various abnormal forms in their progressive stages of maturation indicated a common erythroid origin. Large numbers of naked nuclei were present, nearly all with nucleoli and nuclear structure similar to that seen in rubriblasts. Forty-five of 500 mononuclear nucleolated cells gave a PAS positive reaction that was weak to moderately strong in intensity and mainly seen on the periphery of the cell. Some cells had fine granules or were a diffuse pink ( Fig. 4-5) . Several rubricytes had a reddish tinge but these were not included in the count. Cells closely resembling myeloblasts were classified as such although in some cases differentiation was difficult. Myeloblasts had a round or slightly indented nucleus, very fine nuclear chromatin, prominent nucleoli and relatively 1.G:l scanty, moderately basophilic cytoplasm. In some of these cells a few azurophilic granules were seen. Progranulocytes were larger with more abundant paler cytoplasm, distinct granules and less definite nucleoli (Fig. 3 ). Some were in mitosis. Eleven of 19 lymphocytes seen appeared immature. Impression smears of the spleen appeared normal in cellularity with large numbers of cells in the erythroid series many being morphologically similar to the rubriblasts of the bone marrow. An occasional myeloblast and progranulocyte as well as many lymphocytes were seen (Fig. 6) . A few mononuclear cells contained PAS positive granules. Lymph node impression smears appeared acellular with fairly mature lymphocyte as a predominant cell. Occasional neutrophils, nucleated red cells, reticulum cells and plasma cells were present. No mononuclear PAS positive cells were found. Blood and bone marrow results are presented in Tables I  and I1 respectively.
Z A W I D Z K A / J A N Z E N / G R I C E

J A N Z E N / G R I C E Erythremic Myelosis in a Cat
Discussjon A fatal generalized type of erythroblastic proliferation with acute, subacute and chronic forms is recognized in man33 18,183 20-21. A pure acute variant desscribed and designated "erythremic myelosis" by Di Guglielmo is considered as a distinct pathological entity. Erythroleukemia in which both erythro-and myelopoiesis is involved occurs more often and was recognized by Di Guglielmo prior to his definition of erythremic myelosis2, 6.
More recently it has been postulated29 4 9 5 that erythremic myelosis constitutes only one phase of the more complex syndrome (Di Guglielmo's) which encompasses the entire marrow and there are three stages in the course of the disease :
1. Predominant erythroblastic hyperplasia (erythremic myelosis), 2. Mixed growth (erythroleukemia), 3. Preponderant myeloblastic proliferation (granulocytic leukemia).
The common hematologic findings in the Di Guglielmo syndrome in humans include a moderate to severe macrocytic anemia with erythroblastemia of varying degree, thrombocytopenia, increased osmotic fragility, low red cell iron utilization, a normal to somewhat elevated reticulocyte percentage, and a normal or slightly increased white count with presence of young formsz1, 2. Examination of bone marrow reveals marked erythroid hyperplasia, anaplasia and dysplasia. There are occasional to many transitional forms, intermediate between reticulum cell and primitive rubriblasts with apparent maturation arrest at a primitive level. Moderate to marked megaloblastoid features, asynchronism of nucleocytoplasmic maturation, an increase in the number of mitoses and frequent abnormal mitotic figures are seenz. The more mature cells have pyknotic bizarre nuclei suggesting a disturbance in the denucleation process12 and there is a varying degree of PAS positive material in primitive nucleolated cells of erythroblastic origin1'. The myeloid-erythroid ratio is reversed except in those cases that develop into pure granulocytic leukemia. Signs include intermittent fever and severe to moderate, spleno-and hepatomegaly depending on the phase. Histologic examination reveals primitive erythroblastic and reticulo-endothelial infiltrations in other tissuesz2.
The blood findings of severe anemia with erythroid proliferation accompanied by early myeloid forms in this cat are similar to those seen in the human Di Guglielmo syndrome. The differential diagnosis must include a consideration of megaloblastic and hemolytic anemias. There was a tendency towards macrocytosis in this animal although the mean corposcular volume (MCV) falls in the upper normal limits for cats. The very low RBC count and PCV probably affected the MCV since the morphological examination of smears indicated the presence of macrocytes. Conversely the presence of microcytes may have reduced the average MCV. Furthermore the mean corposcular hemoglobin (MCH) was increased which indicates a larger cell. The megaloblastoid morphology of the erythroid series and elevated ratio of the more immature forms indicating arrest of maturation and the asynchronism in nuclear cytoplasmic maturation could suggest an enzymatic fault in the metabolism of the vitamin BIZ, inability of its utilization or an insufficiencyz. The morphological features were suggestive of pernicious anemia (PA) although this condition has not been reported in the cat. In addition poikilocytosis and hypersegmented neutrophil monstrosities usually seen in PA were absent. The dramatic response to vitamin BIZ that occurs in true PA in humans was absent in this cat. It is therefore reasonable to rule out PA in the cat on the basis of these observations. Furthermore the clinical course was very short and this fact with the findings of a high percentage of very early erythroid forms some of which contained PAS positive material would support the diagnosis of Di Guglielmo's syndrome. PAS positive material is also found in red cell precursors in iron-deficiency anemia but the finding of siderocytes rules out this condition. Other forms of megaloblastic anemias in cats are usually associated with gastrointestinal disorders, chronic pancreatic disease and, above all, liver impairmentl5.
In true hemolytic anemias the percentage of reticulocytes is well above normal and corresponds to the rate of the destruction of RBC. In this case the reticulocytes were normal to only slightly elevated. Normal values for the cat reticulocyte reportedly do not exceed 0.2%23. The Food and Drug colony cats have up to 0.8% young reticulocytes rich in reticulum and up to 7.5% aged reticulocytes that contain only a few granules of reticulum material. These granules did not stain with Romanovsky dyes and were negative to Prussian blue. The granules were therefore not siderocytic nor did they represent stippling. In any event a hemolytic process is associated with the Di Guglielmo syndrome.
On the basis of these findings it was possible to support the diagnosis of erythremic myelosis and to rule out mzgaloblastic and hemolytic anemias. In addition, the abnormal morphological peculiarities of the blast cells were consistent with a malignant erythropoiesis.
The differential diagnosis should also take into consideration the myeloproliferative disorder of cats recently described by GILMORE et al. 9 and referred to as reticuloendotheliosis. The consistent gross findings in this condition indude : marked splenomegaly, moderate liver enlargement and moderate lymph node enlargement involving all body nodes. None of these features were seen in the present case. Histologic changes in reticuloendotheliosis indude diffuse infiltration of liver and splenic sinusoids with reticulum cells. These infiltrations were not seen in the present case. GILMORE et al. also noted that the reticulum or reticuloendothelial cells were distinctive individually or as group without identifying features which would place them in a more specific classification and there were no intermediate or more mature forms which would suggest their origin or line of differentiations. The present case however, was characterized by a progressive maturation of the erythroid series. In addition the reticulum cells of reticuloendotheliosis were 12-16 microns in size with a single nucleus and single nucleolus. The rubriblasts of the erythremic myelosis are 15-25 microns in size with occasional double nucleus and 1-2 nucleoli. These differences in gross and histopathology and cytology permit a differentiation between the reticuloendotheliosis as described by GILMORE et al. and the erythremic myelosis of the present case.
Stdmmary
A five year old cat was presented with signs of an acute afebrile debilatiting disease of one week's duration. There was loss of appetite, listlessness and general malaise. Treatment was ineffectual, the cat became moribund and was humanely killed 12 days after the first admission. The clinical course, laboratory findings including examination of the cells of the blood, bone marrow and spleen suggested an erythropoietic malignancy similar to Di Guglielmo's syndrome in man. 
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